Neurohumoral changes and the inducibility of ventricular tachycardias: effect of early reperfusion on the ischemic porcine myocardium.
The effects of early reperfusion were studied in closed-chest pigs subjected to either 45 min or 3 hr of regional ischemia. Myocardial enzyme release during early reperfusion and electrophysiological stability after two weeks were assessed. Coronary artery occlusion durations of 3 hr and early reperfusion after 45 min were compared. The creatine phosphokinase levels in the coronary effluent were lower after early reperfusion (p less than 0.001). Moreover, in the early reperfusion group, the coronary sinus catecholamine and purine levels rose to higher values than in the 3 hr group. The plasma levels of catecholamines and the plasma renin activity increased rapidly but transiently at reperfusion in the 45 min group. Both the rate-pressure product and the heart rate were elevated at the end of the reperfusion period (p less than 0.001) in the 45 min group. Survival for two weeks was 3 out of 6 animals in the 3 hr group and 5 out of 8 in the 45 min group. In all but one surviving animal, sustained ventricular tachycardias were inducible by programmed stimulation. Abnormally low QRS amplitudes and delayed potentials were found in the signal-averaged electrocardiogram in the early reperfusion group only. In conclusion, early reperfusion causes a reduction of myocardial tissue damage, but simultaneously, neurohumoral parameters showed a greater activation of the sympathetic nervous system and the renin-angiotensin system apparently causing a deleterious increase in oxygen consumption. Therefore, this injurious component of early reperfusion might prevent the potentially beneficial effects of a reduced tissue damage on survival or late arrhythmias.